The primary function of a corono-radicular post is to provide retention for a core and this is essential for the longevity of restorations placed on endodontically treated teeth. Individually, cast metal post and core have been a commonly used technique in the past to improve the retention of crowns and bridges on nonvital teeth. With the increasing esthetic options available for restoring anterior teeth, tooth-colored post and core restorations have now become an option for restoring nonvital teeth. However, in the survey of literature very few articles were found addressing the retention of prefabricated esthetic posts.
Endodontic therapy has allowed for retention of more teeth than ever before. Teeth that would otherwise be lost are treated and restored to occlusal function, preserving the stability of the dental arches and improving aesthetic. [1] However, following endodontic therapy, the dentist is faced with the dilemma of deciding how to restore these teeth. Teeth that have been endodontically treated often have little coronal tooth tissue remaining and require a post to retain the core and the restoration. [2] The primary function of a corono-radicular post is to provide retention for a core, which replaces lost coronal tooth structure and retains the final restoration without compromising the apical seal of the endodontic filling. Therefore, it is important to select a post system that provides maximum retention, yet removes as little as possible of the remaining subgingival tooth structure. [3, 4] Individually cast metal posts and cores are a commonly used technique to improve the retention of dental crowns and bridges on nonvital teeth. Aesthetic requirements for posts and cores had not existed until recently, primarily because opaque porcelain-fused-to-metal restorations were utilized. With the increasing esthetic options available (IPS Empress, Ivoclar), tooth-colored post and core restorations have now become an option for restoring nonvital teeth. [3, 4] Since the introduction of Aesthetic posts has been fairly recent, not many studies in literature address the retention of these posts.
This study has been selected to: 1. Evaluate and compare the retention of different Aesthetic posts within the root canal. 2. Determine if the use of different bonding agents has any effect on the retention. 3. Determine the difference (if any) in retention of aesthetic posts from the conventional cast metal posts.
MATERIALS AND METHODS
This in vitro study used sound caries-free, singlerooted human maxillary central incisors of comparable root length and with adequate bulk of dentin to allow standard post placement. Each tooth was sectioned with a diamond point in a high-speed handpiece approximately 1 mm coronal to the cementoenamel junction (CEJ) and the root section was flattened to obtain a surface perpendicular to the longitudinal tooth axis. Notches were prepared in the roots to prevent dislodgment from the embedding material during testing [ Figure 1 ].
Thereafter the teeth were randomly divided into two major groups depending on the type of bonding agent used for postcementation. Two different bonding agents (Prime and Bond, NT and Excite) were used for the cementation of posts along with dual cure resin cement Each group was subdivided into three groups of 15 each, first group of 15 as prepared for CosmoPost (Ivoclar Vivadent), second group for Luscent Anchor Posts (Dentatus) and third for Twin Luscent Anchor (Dentatus) posts. Thus a total of six groups were present. One group of 10 teeth as prepared for conventionally cast alloy posts cemented with zinc phosphate cement was kept as a control [ Figures 3 and 4] .
The root canal was prepared using the standardized burs for each post, to a uniform length of 10 mm for every specimen. The post space was rinsed and thoroughly dried (using air and paper points). Total etch (37% phosphoric acid) was applied into the postspace, for 15 s followed by a 10 s rinse. The preparation of postspace was then dried with a gentle air blast and paper points.
Dental adhesive was applied to post preparation using an unused brush tip. Contact with the tooth structure was kept for atleast 20 s. Postpreparation was then air dried with an air syringe. A single coat of adhesive was applied to the post with the same brush followed cement in the coronal area was removed with a brush. Continued slight pressure is placed on the post while the light-curing probe is placed directly over the post and the entire complex is light-cured multidirectionally for 2 min [ Figure 5 ].
After the cement had set, the roots were embedded in acrylic resin boxes so that the vertical load to be applied on the posts would be as parallel as possible to the direction of the long-axis of the teeth. A dental surveyor was used to lower the teeth into the cylinder until the 
Bond strength testing
The force required to dislodge the restorations was determined with a universal testing machine. The freeend of the posts were gripped in the three-jawed chuck and the resin block was set in a custom-made holder. The chuck was connected to the testing machine through The force necessary to loosen the post was automatically recorded (in Newtons) at the point when the force was of the highest level during the test before fracture was detected and the testing interrupted [ Figure 9 ].
RESULTS
When the mean strength was compared between the three aesthetic posts and the cast post, ANOVA revealed there was a highly significant difference among all posts. Cast metal posts were found to have the highest values of retention among all the posts and this was significantly different from the other three posts. Twin luscent posts were found to have the highest strength value among aesthetic posts, while Cosmoposts were found to have the least retentive strength value. Luscent anchor posts lied in between the twin luscent and Cosmoposts in their retentive value. The difference among these was also found to be significantly different.
The two-way analysis of variance indicates there is significant interaction between group and aesthetic posts. It shows that there are differences in strength for group and aesthetic posts. Twin Luscent is best in both the groups, followed by Luscent and Cosmopost.
The values recorded for each post were tabulated and compared. The results were statistically analyzed using ANOVA and t-test with Statistical Package for Social Scientists. [ Tables 1-5] 1. When the mean strength was compared between the three aesthetic posts and the cast post, Cast 
DISCUSSION
Clinically, post and core restorations are subjected to repeated tension, com-pression and torquing forces. Posts are probably dislodged when the cement fatigues and the bond to dentin is eventually lost. Unfortunately, there is no practical method to simulate the oral conditions. In our study, tensile force was applied to the posts to determine their retention. In view of Charlton's recommendations [5] effort was made to ensure that the tensile tests are carried out in the long axis of the post. This study, although it does not directly reflect intraoral dislodging forces, does indicate retentive properties of these posts. [6] Although every effort has been made to select specimens of comparable physical characteristics and to standardize the procedures accurately, a wide range of standard deviations cannot be avoided. The variability of physical properties of human teeth may be one reason for the data spreads. Dentin is a heterogeneous tissue. Its structure, degree of calcification and degree of cellularity vary from tooth to tooth. Even though similar sized single-rooted teeth (maxillary central incisors) were used, there is considerable variation in modulus of elasticity of dentin and root canal morphology.
Three different aesthetic post systems were analyzed. Cosmopost (Zirconia oxide post, Ivoclar), Luscent anchor and twin luscent anchor posts (glass fibre post, Dentatus). The posts were cemented into root canals of Ivoclar) . Two different bonding agents were used (Excite and Prime and Bond NT) to determine if the use of different bonding agents had any affect on the retentive strength of posts. The aesthetic posts were not provided with cores because of the possibility that stresses caused by the polymerizing shrinking of the core could pull the post in a coronal direction and weaken the bonding of the post to the luting agent and/or the root canal. [3] About 10 cast metal posts (of approximately same diameter size and length as that of aesthetic posts) were cemented into extracted teeth using zinc phosphate cement and kept as a control, so as to facilitate the comparison of the values obtained for the new post systems evaluated in this study with a well-known and frequently used technique. [3] All specimens used in our study were prepared to a uniform root canal depth of 10 mm, so that variability of postlength does not have any influence on the retention of tested specimens. The posts used for our study had near equal diameter. Cosmoposts used were of 1.7 mm diameter and Luscent anchor and twin luscent anchors had a diameter of 1.6 mm. This difference of 0.1 mm had no effect on the retention of posts, as the results showed that larger diameter Cosmopost had the lowest value of retentive strength within the root canal and this difference from luscent and twin luscent anchor posts was statistically significant.
Cosmopost is of cylindrico-tapered design; Luscent anchor posts are tapered posts while twin luscent anchor posts are hourglass shaped. Dentatus claims that the slim mid-section of twin luscent creates a 'physical choke' and protects against accidental debonding. This superiority of twin luscent anchors over other posts was evident by its high retentive value in the study. However, tapered luscent anchors showed higher retention as compared to cylindrico-tapered Cosmopost, which may have been due to the influence of other factors. No intracanal medication and lubricant were applied within the root canal at any step in our study. So, their role was nullified. The final shape of root canal was prepared after the obturation process, so that all remnants of zinc oxide sealer that was used with GP points is removed. This produced fresh open dentinal tubules into which resin cement could adequately flow. Also, the inhibiting effect of eugenol on the polymerization of composite resin was nullified. [7, 8] Root canal etching was done using 37% phosphoric acid (total etch) for 10 sec, before the application of bonding agent. Etchant was flushed by a stream of water and the canal was dried using paper points. Etching the postspace not only removes the smear layer, but also exposes and widens the tubular apertures and produces micro-porosities on the channel walls, which allows the cement to enter the dentinal tubules to provide micro-mechanical retention. [8, 9] A lentulospiral was used to coat the root canal with adhesive resin. The posts were also coated with the cement before placement into the canal and were inserted with pumping action in order to prevent air from being trapped.
All posts, to a greater or lesser extent, gain their final retention by cementation into the prepared root canal. The ability of cement to retain a post influences the prognosis of the restoration. Cement that yields high retentive values will allow the use of shorter posts, thus maintaining the apical seal and preserving sound root structure. [10] Adhesive resin cements are being used for cementation of the post because of their stronger bond to tooth structure. In our study, a dual cure resin cement Variolink II (Ivoclar) was used for cementation of all the different aesthetic posts, so that variability in the resin cements does not play role in the retention of posts. Cast metal posts kept as a control were cemented using zinc phosphate cement. One possible reason for the lower values obtained for the CosmoPost specimens is that, although the surfaces of the posts had already been sandblasted with Al 2 O 3 when delivered from the manufacturer, the bonding of the resin compos-ite to the ceramic posts seemed to be insufficient. [3] Visual inspection of the surfaces of the posts after the CosmoPost specimens were removed from the root canal, showed that there were no remnants of the luting agent on those posts. This implies an adhesive failure at the interface between the cement and the ceramic. Regarding the glass fibre posts, visual inspection of the specimens after they were removed from the root canals showed that more cement was retained than on the CosmoPost but there were areas free of cements, implying that the mode of failure was a combination of adhesive and cohesive failure at the ceramic-cement interface. [3] In a few previous studies, metal posts cemented with zinc phosphate have been found to be more retentive than those cemented with resin cement. [11, 9] Similar results were obtained in the present study. Our findings could possibly be because the cast posts that were used had a parallel design and the individual patterns that were made from each root canal were much more closely adapted than other prefabricated aesthetic posts.
Several other causative factors could be there: 1. The method of aesthetic post cementation using resin cements is highly technique sensitive and operator errors cannot completely be eliminated. 2. Retention is less dependant on compressive strengths or tensile strengths of cement and more closely related to its elastic property. The elastic properties of zinc phosphate and dental composites are similar. In reality, the initial failure of a cemented post is associated with initial deformation of the cement rather than complete failure. In spite of their higher ultimate strengths, composite cements are more apt to deform under lower stresses than the brittle zinc phosphate, which does not deform until it fractures under a higher stress thus determining its high strength. [12] 3. Resin cements are technically more difficult to manipulate. The cement may set prematurely as it has short working time thus preventing complete insertion of the post and reduced strength. However, this is more of a causative problem with self-cure resin cements. We used dual cure resin Variolink II, where ample working time was available. 4. Surface of composite resin is porous. Proper consideration must be given to proper mixing and placement of composite resin as a means of reducing voids and surface roughness, which would in turn increase the retention of post. [12] It is very difficult to compare objectively the postretention results in the literature, as different P:L ratios and cementation methods are employed. For objective comparisons of the different studies of post retention, P: L ratio and cementation method used must be recorded. Merely mixing the luting cement to a suitable consistency cannot be regarded as a satisfactory experimental method.
SUMMARY AND CONCLUSION
We know that the primary function of a corono radicular post is to provide retention for a core, which replaces lost coronal tooth structure and retains the final restoration without compromising the apical seal of the endodontic filling. Therefore, it is important to select a post system that provides maximum retention, yet removes as little as possible of the remaining subgingival tooth structure.
Individually cast metal posts and cores are a commonly used technique to improve the retention of dental crowns and bridges on nonvital teeth. With the increasing esthetic options available for restoring anterior teeth, tooth-colored post and core restorations have now become an option for restoring nonvital teeth. e.g., carbon fibre posts in an epoxy fibre matrix, quartz fiber posts and all-ceramic posts. These posts are adhesively luted into the root canal using resin composites and the core is subsequently built up with a resin composite.
Since the introduction of Aesthetic posts has been fairly recent, not many studies in literature address the retention of these posts.
This study was selected to evaluate and compare: About 10 cast metal posts, of approximately same diameter size and length as that of aesthetic posts, were cemented into extracted teeth using zinc phosphate cement and kept as a control.
The roots were embedded in acrylic resin boxes so that the vertical load to be applied on the apical surface of the posts would be as parallel as possible to the direction of the long-axis of the teeth.
The free-end of the posts were gripped in the threejawed chuck and connected to the testing machine. The machine was run at a crosshead speed of 0.5 mm/minute. Increasingly heavy tensile loads were applied until dislodgement of the post occurred and the force necessary to loosen the post was automatically recorded (in Newton).
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